Simulation parameters:
To determine whether the statistical analyses performed would be able detect genetic structuring at different levels of between-reef migration, we carried out a range of simulations using the software EASYPOP 1 . EASYPOP is a software that allows simulation of genetic drift using a range of migration models, and is oriented towards the simulation of microsatellite loci. It allows the user to set the number of loci, locus diversity, migration models, as well as mutation rates to mirror empirical datasets.
We created a network of 64 reefs (8x8), each reef with an area of 20 km 2 . The census size of each reef was determined based on the densities available from the literature from pristine reefs (2 sharks per hectare) 2 . We assumed an effective population size (Ne) to census size (Nc) ratio of 1:10 3 , and created a dataset with the same number of loci and the locus diversity of the empirical dataset. Genetic drift was simulated for 100 generations with a 2-dimensional stepping stone model and levels of between reef migrations set at 1%, 10% and 25%. Ten simulations were carried out for each migration level. We randomly sampled from three simulated reefs in each region of the simulated seascape 10 individuals, and carried out the same repertoire of analyses that were carried out for the empirical dataset.
The values for each parameters were chosen so that the simulation would be overly conservative: that is, the effect of genetic drift within the simulated dataset would be likely much smaller than in a real scenario. For example, reef area was set to 20 km 2 , while most reefs in the Great Barrier Reefs are much smaller 4 , and the suitable habitat for grey reef shark is likely only a subset of the total area 5 . For example, the shark densities used to estimate the census size for each reef were based on abundances in the reef slope of pristine reefs while shark density in the back reefs are known to be lower 2, 6 . This results in inflated Nc and Ne. As the effects of genetic drifts is inversely related to Ne, the rate of genetic drift (and therefore our ability to detect it) will be likely much smaller in the simulated dataset compared to the empirical data. The number of generations (100) assumes reef sharks only colonized the GBR about 1000 years ago. Again, this is a very conservative choice as it implies a very short time scale for genetic drift to act. Furthermore, we only created a network of 64 reefs, while the GBR contains > 3000 reefs, and we sampled only 10 individuals from 3 reefs in each region (a smaller sample size than our empirical dataset). Therefore, our power to detect genetic differentiation in the real dataset is likely to be much higher than in the simulated dataset. are indicated with *. All loci were isolated by Momigliano, et al. 8 , with the exception of Cpl169 which was isolated by Portnoy, et al. 9 . PCR conditions were as described in Momigliano, et al. 
